Clinical reports concerning the action of drugs, the influence of environment, infection, and psychological and allergic factors have lacked a satisfactory definition of " asthma " in physiological terms and means of measuring objectively changes in ventilatory function. Progress was made with the application of tests of respiratory function, but the position is still not entirely satisfactory. Tests of ventilatory function, such as the forced expiratory volume in one second (F.E.V.1), applied in the conventional manner, do not distinguish between asthma and other respiratory disorders, because they do not pinpoint the specific abnormality of function in the asthmatic-namely, a labile type of bronchoconstriction. Thus the F.E.V., may be normal at certain times in some subjects with severe asthma. What is required of ventilatory tests in asthma is greater specificity for the disease and a classification of the physiological abnormalities based upon such tests which correlates well with the main clinical features. An appropriate technique for examining ventilatory function and a classification of asthma are here described, based upon the F.E.V.1 test.
Evidence of Bronchial Lability It has been shown that physical exercise in the form of running for five to eight minutes is followed in asthmatic subjects by bronchoconstriction as indicated by a fall in the F.E.V.1 below the pre-exercise resting value (Jones et al., 1962) . In order to obtain maximum bronchodilatation in the asthmatic it is necessary to give isoprenaline in the form of an aerosol followed by one minute's exercise (Jones et al., 1963) . By standardizing the use of exercise and drugs in the way defined by these authors it is possible to obtain an objective measure of the tendency of the bronchi to constrict and dilate in a given subject. If the fall and rise in litres below and above the resting value are added and expressed as a percentage of the predicted normal for that subject, the figure obtained can be used as an index of bronchial lability. In all groups the lability exceeds 20%, with a few exceptions in group 1 which lie between 15 and 20%.
Methods
Ventilatory capacity was measured by the F.E.V., test. A modified Gaensler spirometerl was used which records the volume of gas expired in the first second of a forced expiration, excluding the first 100 ml. (Gaensler, 1951; McKerrow et al., 1960) . The instrument was recalibrated daily by the method described by McKerrow et al. (1960) . The F.E.V.1 and forced vital capacity (F.V.C.) were recorded and results expressed at B.T.P.S. (body temperature and prevailing pressure and saturation).
Details of the exercise tests have been described elsewhere (Jones et al., 1963 (Wright, 1958 It must be stressed that subjects were examined only when free from an attack of asthma, so that the classification describes the subject's physiological state at such a time.
Results
The results in 18 normal boys are shown in Table I . All but two showed a small increase of F.E.V.1 in response to maximum bronchodilatation with isoprenaline and one minute's exercise, and half of them did not fall after eight minutes' exercise. The lability in all but two subjects was less than 15% and in the two exceptions it lay between 15 and 20%. tion of the R.C.,which tends to be raised (Table V) In nearly all Engstrdm's normal subjects, the ratio F.E.V.1/ F.V.C. exceeded 70%. In 9 out of 10 group 1 subjects the ratio was normal and in 8 out of 10 group 3 subjects it was abnormal. The majority of group 2 subjects have an abnormal value, but after maximum bronchodilatation only two and one of them in each subgroup remained abnormal. Within group 2 there is no correlation between the lability index and the function F.E.V.1/F.V.C.
Nitrogen Washout Studies
The inequality of ventilation as measured by this test was normal in some group 2 subjects but high in others (>2%) (Table VIII) .
Children with Hay-fever Table IX shows the results in 13 children seen at the clinic with hay-fever and no history of asthma. Two had an F.E.V.1 at rest of 73% and 77% predicted normal, but the remainder were within the normal range. Values for the lability index were abnormal in six subjects. Two of these fall into group 1 and the remainder into group 2. All six must be regarded as potential asthmatics. This accords with the clinical experience that a proportion of children with hay-fever develop asthma later in childhood or adult life. Frankland and Gorrill (1953) reported that 43% of their patients did so, which is similar to the proportion with high lability observed here. In some subjects it does, but in many with a marked post-exercise fall the level immediately after exercise is at above the resting level (Jones et al., 1962 severe degree of mucosal thickening and luminal obstruction that is present. This point is illustrated by observing the effect of prednisolone in a group 3 subject. A boy of 10 years had an F.E.V.1 at rest of 1.2 litres. He was put on prednisolone 20 mg. daily for four days, after which the resting value had risen to 2 litres. The lability index before the steroid was 56%, but after reduction of the mucosal inflammation, as indicated by the rise in the resting F.E.V.1, the lability went up to 69%. Steroids do not appear to diminish the lability index, and values between 40 and 60% have been repeatedly observed in subjects on steroids.
Symptomatology and the course of the disease in group 3 subjects is dominated by the mucosal factor, which produces a fixed increase in airways resistance. In groups 1 and 2 the muscular factor dominates and bronchial lability, measured by the lability index, determines the severity of symptoms.
Although the results are interpreted here in terms of a mechanism involving mucosal and neuromuscular factors, this view must be regarded as tentative until more evidence becomes available. It is an interpretation, however, which offers a rational explanation for otherwise puzzling clinical and physiological features of asthma.
Course of the Disease Improvement could theoretically be due to a diminished sensitivity to allergens with resolution of the mucosal disease. Although in general asthmatics tend to remain remarkably stable and within their own group, regression from group 3 to 2 or from 2 to 1 has occasionally been observed. However, a reduction in the degree of mucosal disease does not appear to be the usual reason for improvement. For example, when a group 2 subject has been free from attacks for months, it might be expected that this would be associated with a reduction in his lability index to within the -normal range, but this has never been observed. The lability index usually remains abnormal despite the diminished frequency or severity of attacks, which suggests that triggering factors are important for the production of symptoms. Therefore, although symptoms due to bronchoconstriction cannot occur without abnormal lability, they may not occur when it is present, so that the criterion of " cure " or recovery must include a normal lability index.
Infection
Infection operates in a non-specific way by narrowing the bronchi without influencing lability, and, as expected, its effect is greatest in group 3, where there is already appreciable narrowing of the airways. Bacteria may also increase mucosal disease by acting as allergens and hence increase lability, but so far there is no evidence on this point.
Exercise Tolerance
Exercise tolerance is markedly impaired in group 3 subjects owing to the fixed increase in airways resistance. In group 2 subjects exercise tolerance is variable, depending upon the degree of bronchoconstriction which develops during exercise. In some subjects bronchoconstriction does not occur during exercise but begins one to two minutes afterwards, so that they have a good exercise tolerance. In others it occurs during exercise, causing an impaired exercise tolerance. Group 1 subjects usually have a good exercise tolerance, because bronchoconstriction is limited in degree and usually occurs only after exercise.
Classification
Classifications of asthma which are based upon supposed aetiological or precipitating factors such as allergy, infection, and emotion (Rackemann, 1947; Williams et al., 1958) are valuable, but there is no evidence to suggest that they produce physiologically distinct types of asthma. A classification based upon severity of symptoms, such as that of Pearson (1958) 
Summary
Evidence is produced to show that a single estimation of the F.E.V.1 test at rest is of limited value in asthma. A technique is described which provides the information necessary for a diagnosis and proper assessment of the disease. A classification based upon this technique is described.
Asthmatics with an F.E.V.1 below the predicted normal range after maximum bronchodilatation with isoprenaline aerosol and one minute's exercise are thought to have an increase of airways resistance due primarily to mucosal thickening and airways obstruction, and are separated off as group 3. The remainder are divided into two groups according to the degree of lability of the bronchi-that is, the tendency to dilate and constrict in response to appropriate stimuli. This measurement is called the lability index. 
